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 Information Technology and 
Communication Services 
Evolution 
In the beginning … 
Computing Services at NPS 
•  Summer 1953 –CRC 102A installed in 
Math Department 
 First computer on the NPS campus 
 One of the worlds first educational 
computers 
•  1954 - 1959 – Computer Facility supported 
in Root Hall, 2nd floor 
 
CRC 102A 
•  Main Storage:  DRUM (40rpm)  1KW = 6KB 
•  Access = 25 millesecs x 1/26ms 
•  Components:  195 vacuum tubes, 2500 diodes, 
40 amps, 110 v 
•  Tape:  Single-reel (100KW = 6 KB)  
•  Speed:  100 ops/sec  (cf. CDC1604, 30K ops/
sec) 
•  Cost:  $58K 
27 January 1956 
•  Automatic Digital Computer used for high 
speed computations in scientific research 
27 January 1956 
•  Electronic 
Differential Analyzer 




Math Department Facility 
New Computer Facility - 1959 
CDC 1604 
•  1960 – CDC 1604 Serial #1 
 Console input via paper tape 
 48-bit word; 2 instructions per word 
 1st computer to be fully transistorized  
•  The world's fastest computer, with a 
clock speed of 5 microseconds  
 Main computer weighed one ton 
 Console showed every state bit 

CDC ships to NPS 
Is Delivered 
And Arrives Safely 
CDC 1604 Tapes 
LTJG Harry Nicholson - 1960 
1961 
•  Control Data delivers its first version of 
FORTRAN to 1604 customers.  Several 
new young faculty already FORTRAN-
competent begin programming NPSs 
1604. 
•  Doug Williams of Scotland is invited to be 
a Visiting Professor at NPS, and is named 
Acting Director of the Computer Center. 
1962 
•  Doug Williams is invited to join the faculty 
of NPS as Professor of Mathematics and 
Director of the Computer Center. 
•  A staff of five programmers is hired to help 
support the new demands for using the 
1604. 
•  The computer Consulting Office is 
established. 

1963 – Computer Facility 
 
•  "The U. S. Naval Postgraduate School owns four 
digital computers; CDC 1604, IBM 1401 and two CDC 
160's.  All of the computers, with the exception of one 
160, are located in the Computer Facility.  This facility 
provides the following services in support of the 
academic program:  systems and mathematical 
programming, consultation in numerical analysis 
and computer techniques, computer operation, 
peripheral processing, and instruction in program 
coding." 
April 1963 – Computer Workshop 
•  Carmel students 
•  7 – 12th grades 
•  Full day classes in 
computer history, 
program coding, 
tours of the 
Computer Facility 
•  Staff involvement 
20 April 1963 

October 1963 
The User Interface, mid-1960s 
 
PAO Release, Sept. 1966 
•  A higher percentage of students are 
utilizing computers in their course work at 
the U. S. Naval Postgraduate School than 
at almost any other institution of higher 
learning in the country. 
•  85% of the School's 1500 students receive 
training in various aspects of computer 
use. 
Press Clippings - 1966 
Big Blue Arrives 
•  1967 – IBM 360/67 installed in Spanagel 
Hall computer facility 
 Greater job-processing capacity 
 Punch cards and JCL  
 Open reel tapes 
 12 remote typewriter terminals 
 Continuous feed printer paper 
 IBM 3350 removable disk packs  
IBM 360/67, 2 October 1968 
Peripherals for the IBM360 
IBM 360/67 
•  Core storage was 
768K 







W.R. Church Computer Center 
•  1969 – Dedication 
of W.R. Church 
Computer Center 
in Ingersoll Hall 
•  Space specifically 
designed for 
computing 
Warren R. Church, LCDR USN 
Punch Card Room 
IBM 360/67 Data Storage 
Internetwork Development 
•  Paul Baran envisioned a 
communications network 
that would survive a major 
enemy attack. The sketch 
shows three different 
network topologies 




Introduction to Distributed 
Communications 
Network" (August 1964).  
Network Services – 1970s 
•  ARPANET: birth of the Internet 
– First wide area packet switching 
network, for scientific research 
– nps.navy.arpa 
– TAC cards; user registration required 
– Host tables kept track of network sites 
(16K max sites could be listed) 
– FTP and telnet were the primary tools 
ARPANET – September 1971 
1970s 
Newsletters 
•  Starting in 1970, 
publication of the 
Computer Center 
Newsletter began.  
•  Names changed 
over time:  CC 
Bulletin, CIS 
News… 
W.R. Church Computer Library 
1971 
•  NPS connected by TAC (Terminal Access 
Controller) to the ARPANET 
Dr. Gary Kildall 
•  Computer Science 
instructor at NPS 
•  1972 – wrote PL/I, the 
first programming 
language for the Intel 
4004 microprocessor 
•  1973 – wrote PL/M for the 
Intel 8008 CPU 
•  1974 – wrote CP/M 
desktop operating system 
CP/M 
•  1977 – Digital Research upgraded CP/M 
–  created BIOS (Basic Input/Output System) to 
make CP/M hardware-independent 
–  Added an editor, assembler, debugger and 
several utilities 
•  1978 – CP/M used on Apple, Radio 
Shack, Commodore, Zenith, Sharp, and 
many other microcomputers 
Dr. Richard Hamming 
•  Joined the Computer 
Science faculty in 
1976 
•  Wrote 5 of his 7 
books as an NPS 
faculty member 
•  A Renaissance 
man, valued a multi-
disciplinary approach 
The purpose of computing is 
insight, not numbers. 
1980 
•  Glasgow Hall was the first building on 




•  January 1981 – IBM 3033 Attached Processor 
–  Major shift in emphasis from card processing to 
terminal-timesharing computing 
–  Increased computational capacity 
–  IBM 3380 disks 
–  IBM 3480 tape cartridges 
–  Mass Storage Sub-system (robotic tapes) – 50MB 
–  Instant messaging to logged-on users with tell 
 
IBM3851 Mass Storage Subsystem 
New Services in the 1980s 
PC Lab Opened 
•  Novell Network LAN 
•  IBM PCs 
•  Word Perfect 
•  5MB of disk space 
per PC (shared by all 
users) 
•  64K RAM (not 
expandable) 
Operations and Consulting  

High-Speed Systems Printer 
Graphical User Interface 
•  January 1983.  
•  The Lisa was the first personal computer 
to use a GUI.  
•  Other innovative features for the PC 
market included a drop-down menu bar, 
windows, multiple tasking, a hierarchal file 
system, the ability to copy and paste, 
icons, folders and a mouse. 
Internet 
•  1 January 1983 – ARPANET 
switched from NCP to TCP/IP; 
official birth date of the Internet 
•  CSNET, BITNET, SPAN, CDnet, 
NSFNET were already using TCP/IP 
protocols. 
Expansion of Network Services 
•  1984 – MILNET split off from ARPANET 
•  1986 – BITNET via T1 cable to UCSC 
–  Store-and-forward academic network 
–  Universal global e-mail 
–  Real-time messaging across the globe 
–  FTP and Telnet for remote access to Internet files 
and distant user accounts 
–  Listserv for collaborative interaction 
MILNET Node Map 
Windows 1.0   
•  On November 10, 1983, Microsoft Corporation 
formally announced Microsoft Windows, a next-
generation operating system that would provide 
a graphical user interface (GUI) and multitasking 
environment for IBM personal computers. 
Microsoft promised that the new program would 
be on the shelf by April 1984.  
•  Windows 1.0 was finally shipped on November 
20, 1985, almost two years past the initially 
promised release date.  
Expansion of Campus 
Services •  1986 – Installed NOTIS software on the 
System 370 mainframe to support an 
online catalog, which replaced the old card 
catalog 
•  User access via VM, but all data and 
indexes were on 8 IBM 3350 disk units, 
updated monthly with tape loads and re-
indexed with batch jobs on MVS 
BOSUN Disks 
BOSUN 
•  The Dudley Knox Library had a contest to 
name the new online catalog 
•  BOSUN, submitted by Doug Williams, 
WRCC Director, was the winning entry 
•  BOSUN and an anchor logo were 
displayed on the sign-in screen for Library 
catalog access 




•  IBM Mainframe came 
up as a host on 
MILNET: nps.arpa 
•  Terminal Access 
Controller (TAC) 
provides dial-up to the 
MILNET 





•  "Microsoft become the top software 




•  Dr. Gerald Lindsey, Dean of Research, 
collaborated with the Comptroller and 
Public Works to form MIS 
•  Goal of increased utilization of the Wang 
computer 
•  Limited scope at first 
IBM 370 Replaced - 1990 
Last Log Entry for IBM 370 
Amdahl 5990-500 
Enhanced Services 
•  December 1990 – Amdahl mainframe 
– 384 MB processor storage 
– 1 GB extended storage 
– Moving away from dedicated terminals 
to network attached PC platform 
•  1992 – Scientific Visualization Lab 
opened. 
– High-quality graphics and video. 
Cray Supercomputer 
Classified Computing 
•  Warlab in Ingersoll Hall had a VAX 3600 
with dumb terminals for the use of 
students and faculty. 
•  1991 -- Two 286 PCs for classified thesis 
production; 1 dot-matrix printer 
•  1993 – Added VXT terminals to the VAX 
•  1997 Added XWindow, more secret PCs 
Network Changes 
•  1990 -- ARPANET was decommissioned, 
having been replaced by the Defense Data 
Network (DDN) and NSFNET 
– Transition from a research environment 
to a service environment 
– nps.navy.mil  
•  1991 – BITNET disconnected 
1993 
•  Learning Resource Centers (LRCs) 
established in Glasgow Hall to support 
classroom teaching. 
•  MIS became Information Technology 
Services (ITS) 
•  Provided support for 1200+ administrative 
client applications and systems at NPS 
1993 
•  AUTODIN replaced long haul circuits to 
NAVNET 
•  PSNs switched to IP Routers 
 Higher speed (T1) network trunks 
•  Gopher was the Web browser in use at 
NPS 
Pre-Windows 
Unix Augments VM 
•  1993 – Sun Sparc10 Unix workstations 
connected to a subnet. 
– Replaced the mainframe timesharing 
system as the primary environment 
for general user 
–  Multi-tasking on a high resolution 
graphics screen. 
– Dial-up access (300 - 9600 baud). 
Sun Sparc 10 
Sparc10/xx Specifications 
•  Processor(s):   SuperSPARC @ 33, 36, 40, 45, and 50MHz; 
•                      86.1-96.2 MIPS (depending on model) 
•   Motherboard:  501-1733/2259/2274 
•   Chassis type:   square pizza box 
•   Bus:            SBus, 4 slots and Mbus, 2 slots 
•   Memory:     512M physical; 32K off-chip cache for model 30, 
•                      1M off-chip direct-mapped cache physically 
•                       indexed and tagged for model 41; 1M off-chip 
•                       cache for models 30LC (?), 412MP, 51, 512MP, 
•                       514MP, 52, and 54. 
•   Architecture:   sun4m 
•   Notes:         1.44M 3.5 floppy. Up to four CPUs, some models    
 with multiple CPUs stock (two in 402MP, 412MP,   
 and 512MP, four in 514MP). 16M or 64M 70ns  SIMMs.     
Network Upgrades 
•  1993 – NPS campus backbone 
– thick coaxial 10Mb/s cable 
–  Connected 3 Cisco routers linking academic 
departmental or building subnets 
–  Another router connected to MILNET and to 
BarrNET (Bay Area Regional Research 
Network, a subnet of NSFNET) for Internet 
access 
MBone Comes to NPS 
•  March 1993 - live video over the Internet  
•  Short for Multicast Backbone  
•  Used for group communication  
•  Multicast provides one-to-many and many-
to-many network delivery services for 
applications such as videoconferencing 
and audio where several hosts need to 
communicate simultaneously.  
1994 
•  Yahoo was founded as a directory of 
cool Web sites 
•  Mosaic replaced Gopher as the most 
used Web browser on campus 
•  The Internet celebrated 25 years 
•  The first spam was sent 
1995 
•  Moved the Librarys online catalog, 
BOSUN, from the mainframe to UNIX 
•  Data conversion from EBCDIC VSAM files 
to comma-delimited ASCII formatted text 
•  First Web interface to BOSUN 
Supercomputer Upgraded 
•  Cray J94 
replaced the Y-
MP/EL 
•  Ran the Parallel 
Ocean Circulation 
Model (POCM) 
•  Data Migration Facility 
NPS Home Page - 1996 
Netscape Replaces Mosaic by 1996 
NPS Home Page – 1997  
Mainframe Update 
•  1997 – IBM 9672 replaced Amdahl 5990. 
 
–  Major tenant is DMDC (DEERS) 
–  Tape carousels hold thousands of cartridge 
tapes for data storage 
•  Mainframe is a reliable and powerful 
central server … for shared common data 
 




The Secretary of the Navy established 
guidelines for Worldwide Web use in 1998 
NPS required 100% compliance with DoD/
DoN policies for all publicly accessible 
Web pages 
Netscape began to be replaced by Internet 
Explorer Web browser 

1998 IT21 Emphasis 
•  IT21 Navy-wide initiative made Microsoft 
Windows the dominant O/S 
•  PCs edge out Unix as the primary access 
to computing services 
•  Consolidation of Unix mail servers, file 
service, Web service begins 
Windows & Web 
IT is Strategic 
 •  In his Statement of Directions 13 April 1998, 
the Superintendent said:   
Information technology (IT) is crucial to the 
Navys success.  The Naval Postgraduate 
School must contribute to that success … 
provide a model for the Navy in the use of 
information technology to improve the 
efficiency and effectiveness of the entire 
organization. 
1998 
•  Google search engine grew from a 
research project in the CS Department at 
Stanford University. 
Major Network Upgrade 
•  1995-1999 -- IAA installs ATM network 
•  Allows multiple simultaneous applications 
•  High performance, reliability and speed 
•  10-50 times faster than Gigabit Ethernet 
IAA Network Upgrade 
•  Rewired the NPS campus 
 Fiber Optic cable between buildings 
 Copper cables to the wall plate 
•  Created the Network Operations Center 
(NOC) 
•  $5 million budget 
Statements of Direction 
•  Tom Halwachs defined IT goals and 
policies for the campus in April and July 
1998. 
•  Applications will be 
–  IT-21 compliant 
–  Web enabled 
–  Guided by an overall 3-tiered Architecture 
Plan 
–  Justified by validated requirements, costs and 
benefits 
A-76/ABC Studies  
•  Activity Based Costing study follows the 
A-76 Contracting Out study 
•  Spectre of RIFs 
•  Experienced staff members begin to look 
for other jobs 
•  Hiring freeze 
Portable Computing 
•  1998 – Laptop support for students, faculty 
and staff  
–  Configuration 
–  File synchronization 
–  Calendar & e-mail availability 
–  Remote access to NPS resources and 
network 
–  Anti-virus protection 
–  Remote support (trouble-shooting) 
Y2K! 
•  NPS started Y2K planning Nov 1997 and celebrated 31 
Dec 1999 with gusto. 
•  Four senior level and 12 active functional managers 
were intimately involved. 
•  14 mission critical systems were evaluated; 2 were 
replaced. 
•  Modernizing for Y2K included software upgrades, 
windowing techniques, table updates, and program 
recoding. 
•  Interagency support strengthened between NPS and 
NSAMB facilities to coordinate a successful and safe 
Y2K transition. 

Y2K Project Benefits 
•  First consolidated hardware, software and 
application inventory inclusive of 
Administrative and Academic missions. 
•  Contingency and Continuity of Operations 
Plan and Emergency Response team 
developed. 
•  Connection with the community 
strengthened with Y2K efforts. 
Y2K True/False Test 
•  The President plans to declare a national state
 of martial law for Year 2000 transition. 
•  Increased solar activity at the end of 1999 could 
cause satellite systems to malfunction on or 
around Jan 1, 2000. 
•  An NPS department replaced a Y2K compliant 
486 with a non-compliant Pentium.    
New Century of Service 
•  2000 – Y2K was transparent to users 
•  Linux disk servers first installed by ITACS 
•  PDA support grows 
•  Python project initially developed as a 
Student Management System (thesis 
project) 
•  Later was enhanced to integrate and 
automate directory services, class 
scheduling,  computer account creation 
and management 
2000 
•  Enterprise Storage Server (ESS) for 
backup of campus servers (IBM ESS 
+Tivoli Storage Management) 
–  High-efficiency backup of critical campus data 
–  Low impact on production host CPU and I/O 
–  Open-file backups 
–  Full function recoverability of data 
 
Tivoli Backup 
•  Multi-tiered storage 
•  Hard disk and tape 
•  Open file processing 
Netcentricity 
•  Campus Web presence expanded on both 
Internet and intranet 
–  Nework-centric business processes 
–  DoD/DoN policy and rules compliance 
–  www.nps.navy.mil redesigned  





FrontPage is the 
standard Web 
editor on campus  




•  Wireless network installed 
–  Multiple upgrades 
–  Security requirements 
–  Laptops support wireless network access 
Laptops 
FA Study 
•  Functional Assessment team meets with 
Bearing Point contractors 
•  Most effective organization (MEO) defined 
Reorganization 
2002 
•  Move to Microsoft Windows 2000 from NT 
– Office 2000 
– Exchange 2000 
– Exceed NMCI limits of 50Mb per 
mailbox 
•  Automatic anti-virus updates for campus 
clients 
•  Spam filtering service for junk mail 

Network Upgrade  
•  October 2002 
•  Moved from ATM to Gigabit 
network 
IT Task Force 
•  Established in 2002 
–  Faculty and Departmental representatives 
•  Charged with the development of 
a strategic plan for Information Technology 
at the Naval Postgraduate School 
•  Advisory body for IT at NPS  
Unix Consolidation 
•  2002 -- Consolidation of Unix e-mail 
servers completed 
•  Work continues on DNS, NIS, domain and 
time service consolidation 
•  Unix Web services upgraded to more 
robust servers (more disk space, more 
memory) 
2003 
•  FA Study completed 
•  IT Strategic Plan completed and 
published 
•  New organization implementation begins 
•  New emphasis on strategic directions and 
accountability 
•  New focus  
•  Same service goals 

Mass Storage 
•  StorageTek Nearline storage replaced  
(2 of the 3 silos removed by 2003) 
•  VTS - Virtual Tape System - holds 
250,000 virtual 3490 tapes 
–  Used for all the DMDC tapes 
•  ATL - Automated Tape Library - uses 
3590 tapes which each hold 120Gigs of 
data.   
–  586 HSM tapes currently in the ATL 
The Last StorageTek Silo 
Looking Ahead 
Technology Assistance Center 
•  Centerpiece of ITACS customer service 
•  Three tiers of expertise for excellent 
response time to user requests 
•  One point of contact for all users 
– Call the TAC! 
•  Goal:  80% of calls resolved within 15 
minutes, 80% of the time 
Focus on Security 
2003 
•  Domain consolidation across campus 
•  DNS service consolidation 
•  Separation of public files (Web accessible) 
and internal servers for improved security 
•  Higher speed broadband network 

Web Integration 
•  Integration is a key theme with Web 
services. The approach makes 
application integration easier and less 
expensive. 
–  Improved data access 
–  Deployment speed 
–  Application integration  
40th Anniversary Celebrated 
•  IBM introduced 
System/360 on April 
7, 1964.   
•  The 40th anniversary 
of the Sysem/360 was 
marked with articles 
and commemorations 
Network Services - 2004 
•  Education and Research Network (ERN) 
–  More robust network architecture 
–  High bandwidth: 155Mbits/sec; bursts to 655 
Mbits/sec 
–  Access to Internet2 
–  nps.edu – academic top level domain  
–  www.nps.edu – complete redesign of the 
NPS Home Page 

Current Initiatives 
•  Upgrade to IBM Z800 series processors 
(mainframe) 
•  Upgrading standards (PCs) 
•  Voice over Internet Protocol (VoIP)  
•  Participation in NMCI (Navy Marine Corps 
Internet) 
•  Renewed emphasis on Information Security 
–  IAVAs, patches, hotfixes 
–  Computer inventories:  software and hardware 
More Initiatives   
  
•  Establishing a High Performance Computing 
Committee. 
•  Establishing a DoDnet. 
•  Upgrading our network with gigabit technology. 
•  Joining the local high-speed area network first 
developed by the City of Monterey linking 
municipalities, K-12 institutions, higher education 
and research institutions as well as DoD 
organizations.   
Implement an nps.edu 
Presence 
Strategic Directions 
•  Wireless campus 
•  Public Key Infrastructure (PKI)  
•  Partnerships  
•  ERN (.edu)  
•  Internet2 
•  Streaming Media  

Evolution 
•  Computer Facility 
•  W. R. Church Computer Center 
•  Computer and Information Services 
•  Information Technology 
•  Information Technology and 
Communications Services 

